Mitochondrial function is required for extracellular ATP-induced NLRP3 inflammasome activation.
The NLRP3 inflammasome plays a critical role in the processing and release of inflammatory cytokines, such as interleukin-1β (IL-1β) and IL-18. Accumulating evidence suggests that mitochondria are common mediators of NLRP3 inflammasome activation induced by a wide range of inflammatory stimuli; however, the precise role of mitochondria is still not fully understood. Here, we show that mitochondrial function is required for extracellular ATP-induced NLRP3 inflammasome activation. Extracellular ATP induced the loss of mitochondrial membrane potential and mitochondrial fragmentation in a different manner than other stimuli in primary mouse macrophages. CCCP, an uncoupler and antimycin A, an inhibitor of the mitochondrial electron transport chain, inhibited IL-1β release induced by ATP but not by other stimuli. CCCP did not inhibit the ATP-induced generation of reactive oxygen species and cell death, both of which are known to promote IL-1β release, but did inhibit the ATP-induced activation of caspase-1, a component of the NLRP3 inflammasome. These results suggest that mitochondrial function is required somewhat specifically for ATP-induced NLRP3 inflammasome activation. In contrast to many previous reports that dysfunctional mitochondria promote NLRP3 inflammasome activation, the function of intact mitochondria appears to be required for NLRP3 inflammasome activation, depending on the stimulus.